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Description 

The present invention concerns pharmaceutical compositions containing as active principle a calcitonin 
peptide. 

5 Nowadays calcitonin are widely used for the treatment of Pagers disease, hypercalcemia and osteoporo- 

sis. 

A disadvantageous feature of calcitonins, limiting the field of applications thereof, consists In their long- 
chain pofypeptMlcstrudure making them easSy liable to degradation, in unsutted preservation or administration 
conditions. In addition, calcitonins must be preserved from the contamination by bacteria or other organisms 
10 or substances present m the environment as well as in the nasal mucosa, when the intranasal administration 
is used. 

There is therefore the need of pharmaceutical compositions containing calcitonin which are stable and 
which may easily prevent the contamination by microorganisms and enzymes, responsible for the rapid deg- 
radation of calcitonin as well as the degradation by environmental agents both during the preparation of the 
16 formulation and during the administration which is generally carried out for prolonged periods and by means 
of a single multi-dose dispenser. 

Many formuiatiorisforintra-nasai administration of calcitonin have been recently disclosed, characterized 
by the use of different kind of surfactants and/or absorption promoters (GB-A-2127689, EP-A-327756, EP-A- 
277462, EP-A-183527, EP-A-115G27). 
20 The known formulations are not however satisfactory in atleastoneof the fallowing aspects: bioavailability, 

stability, tolerability, safety. 

It has now been found that all the above requisites can be met by intra- nasal compositions of calcitonins 
containing one or more long-chain derivative of N^substituted ammoadda selected from alkyl-betaines, alky- 
lamidobetatnes, carboxylated alkyOmkte20lidines, atkytamidopropylbetaines, alkylglydnes, having the follow- 
2$ ing formulas 



i 

R-N-CH^-COOH alkyl-betaine 
CH 3 



0 CH, 
II J 3 

R-C-NH-CH 2 -CH 2 -N-CH 2 -COOH alkyl- ami do-be taine 

CH 

40 J 



SO 



O CH, 

U ! 3 

R-C-NH-CH 2 -CH 2 -CH 2 -N^CH 2 -COOH alXylaiuidopropyl betaine 

CH 3 



66 
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CH-. 
/l 2 
N CH- 
II I 2 

r_C-N-CH 2 CB 2 -0-CH 2 -COOB caxboxyiated alkylimidazolydxne 

I 2 
COOH 



l 

R-N-CH 2 -COOH alkylglyc ine 

R' 



20 wherein R and R* are aikyt residues, preferably CktQw a^tf residues. 

These derivatives are widely used in the pharmaceutical Industry as anti-septic and detergents for external 
use: their use has also been proposed for rectal compositions containing calcitonin (JP-A-56118013). ThB tech- 
nical problems connected with the rectal administration are however completely different and the favourable 
effects obtained in the intranasal administration are therefore surprising. 

25 The invention refers therefore to stable pharmaceutical compositions for nasal administrations containing: 
a calcitonin, 

a tonc^chain N-subs touted aminc-add derivatives and optionally preserving agents (methyl or propyl p-oxy- 
benzoates), and 

a diluent or carrier suited for the application to the nasal mucosa. 
30 According to the invention, the term 'calcitonin" comprises natural or synthetic calcitonins or similar phar- 
maceuticalty active polypeptides. Salmon, eel, porcine and human calcitonin and elcatonin, particularly pre- 
ferred, each of them being commercially available and described as far as their pharmacological activity is 
concerned. 

The amount of calcitonin in the compositions of the invention depends on the kind of selected calcitonin, 
35 on the seriousness of the diseases to be treated and on the desired administration frequency. 

The long-chain N-substhuted emino-add derivative may be contained in the amount from 2 to 10 mg per 
ml of solution. 

A preferred dass of N-substituted amlno-add derivative is that of eilcylamidopropylbetalnes. 

The methyt-p*oxyben2oate may be contained in the amount from 1*2 to 1.3 mg per ml of solution. 
40 The pror^p-oxybenzoate may be contained in the amount torn 0.3 to 0.2 mg per ml of solution. 

The liquid diluent or carrier consist of an isotonic aqueous solution buffered at pH of about 4.0. 

The compositions of the invention proved to be stable towards the microbial contamination from microor- 
ganisms such as EL coli, Staph, aureus and from yeasts such as Candida albicans and Aspergillus nigar. 

In the stability tests, the active principle proved to be stable after 2 years at a temperature of 27 0 C, in nh- 
45 trogen atmosphere, in glass containers. 

In the stability tests in comparison with 5 units of pancreatine per mi of solution, the compositions according 
to the invention were stable for an observation period of 30 days at room temperature, whereas the reference 
composition kept during the same period in the same conditions lost about 60% of biological activity. 

In the dinical test the compositions of the invention did not induce side-effects. 
*o In the bioavailability tests carded out administering to Rhesus monkeys 50 units of calcitonin, it was shown 
that the compositions of the invention exhibited plasma haematic levels about 35% higher than that of a ref- 
erence composition, without long-chain N-substituted amino-acids. 

The invention is further illustrated by the following Examples. 

55 
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exampu; 1 



5 




Synthetic salmon calcitonin 


1400 UI 






oocu.uxu ciiiQriae 


mg 6.0 




4 


Sodium citrate 2H-0 


mg 4.63 


10 




Citric acid HjO 


mg 4*54 






Methyl p-hydroxybenzoate 


mg 1.3 






Propyl p-fcydroxybenzoate 


?ng 0.2 


15 




Sodium edetate 


mg 0*1 






Alkylbetaine 


mg 5.0 






Distilled water 


to mg 1.0 ml 



20 

The methyi-p-hydroxybenzoate and propyi-p^tydroxybenzoatB are dissolved la warm water. At about 
20°Q f under stirring, buffers, sodium edetate, sodium chloride, alkylbetaine and calcitonin are added to the 
solution in the odor. The pH is adjusted to about 4.0 ± 03. The solution Is filtered on Amberilte and then dis- 
tributed In vials in a suited glass container of type 1 , provided with a spray dispenser able to administer about 
25 50Ut for each application, 

EXAMPLE 2 



SO 


Synthetic salmon calcitonin 


700 UI 




Sodium chloride 


mg 6.0 




Sodium citrate 2^0 


mg 4,63 


35 


Citric acid H 2 0 


mg 4.S4 




Methyl p-hydroxybenzoate 


mg 1,2 




Propyl p-hydroxybenzoate 


mg 0,3 


40 


Sodium edetate 


mg 0.1 




Alkyl amino betaine 


mg 7.5 




Distilled water 


to mg 1 ml 



45 

The preparation process is the same as in Example 1. 



50 
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EXAMPLE 3 

Synthetic salmon calcitonin 1400 UI 

Sodium chloride mg 6.0 

Sodium citrate 2H 2 0 mg 4,60 

Citric acid B 2 o mg 4.54 

Methyl p-hydroxybenzoate mg 1.3 

propyl p-hydroxybenzoate mg 0*2 

Sodium edetate mg OJ 

Carboxylated alkylimidazolidine mg 2.5 

Alkylglycine mg 3-5 

Distilled water to mg 1 ml 

The preparation process is the same as In Example 1. 



so 



35 



40 



EXAMPLE 4 
Synthetic salmon calcitonin 
Sodium chloride 
Sodium citrate 2H^O 
Citric acid H 2 0 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 
Sodium edetate 
AUcylamidopropyl betaine 
Alkylglycine 

Distilled water to 



1400 01 
mg 6-0 
mg 4.60 
mg 4.54 
mg 1-3 
mg 0.2 
mg 0,3 
mg 0,2 
mg 3*5 
mg 1 ml 



45 



Claims 

1. Pharmaceutical compositions for the intranasal administration of natural of synthetic calcitonins charac- 
60 tensed by containing a long-chain N-subsituted amino add. 

2L Pharmaceutical compositions according to claim 1 wherein the N-substituted amino add derivative Is se- 
lected from alkyt-betaines, aJkytamtfobetaines, carboxylated aJkylimidazolidines, alkylamidopropyibe- 
taines, alkyfglydnes of formulae: . 
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I 3 

R-N-CH--COOH 
i 2 
CH 3 



10 



15 



O CH- 

ir i 3 

R-C-NH-CH 2 ^CH 2 -N-CH 2 -COOH 
CH 3 



R-C-NH-CH 2 «CH 2 -CH 2 -N^CH 2 -COOH 
CH- 

A 2 

N CH- 

H 1 

30 R-C-N-CH 2 CH 2 ^O^CH 2 -COOH 
COOH 

35 



R' 
I 

I Z 
R 1 

wherein R and R' are C^C^ afkyi residues. 

3. Pharmaceutical compositions according to claim 1 or 2, wherem the N-substtoited amino acid is present 
in concentrations from 2 to 10 mg per ml of solution. 

4. Pharmaceutical compositions according to any one of the previous claims, wherein calcitonin is selected 
30 from salmon, eel, porcine, human calcitonin and elcatonln. 

5. Pharmaceutical compositions according to any one of the previous claims wherein the liquid diluent or 
carrier consists of an isotonic aqueous solution buffered at pH 4.0-± 0.3. 

6. Pharmaceutical compositions according to any one of the previous claims characterized by containing me- 
55 thyi-p-hydraxybenzoates or propyi-p-hydroxybenzoates, 

7. Pharmaceutical compositions according to any one of the previous claims, characterized by containing 
calcitonin in amount from 50 to 400 UL 
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Patentanspruche 

1 . Pharniazeutfecho Zusammensetzungen zur intranasaten Vembreichung von naturlichen odor syntheth 
5 schan Caldtoninan, 

dadurch gekennzaichnet, daft sie eine langfcettige N-substitutertB Amirrosaure aufweiat. 

2. Phannazdutxsche Zusammensetzungen nach Anspruch 1 > 

wobei das N-substituierte Aminos5uren-Derivataus Alkylbetainen, Alkyiamidobetainen, karfaoxyiierten Al- 
io kyllmldazonneri, Alkytamldprnpylbatalnen, Alkylglycinen derfblgenden Formeln ausgowSWt :wW: 

CH3 

l 

15 R-N-CH 2 -COOH 
I 

20 

O CH3 

0 I 

I 

CH 3 

50 



40 



50 



55 



O CH 3 

§ I 
R-C-NH-CH 2 -CH 2 -CH 2 ~N-CH 2 -COOH 

I 

CH-a 



CH 2 

/ I 

N CH 2 

B I 

R-C-N-CH 2 -CH 2 -0-CH 2 "COOH 
I 

CH 2 
I 

COOH 
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10 



R 1 
I 

I 

R* 

wobei Rwtd K Cto-C^AfKyl-ResIduBn sind. 

a. Pharmazfiutische Zusammensetzangen nach Anspruch 1 Oder 2, 
15 wobei die N-substituIerta Aminosaue in Konzentrafionen von 2 bis 10 mg pro ml Losung vorliegt 

4. Pharmazeutzsdie Zusarnmensetzungen nach einem der vorhergehenden Anspruche, 

wobei Calcitonin aus Calcitonin von Lachs, Aal, Schweln, Mensch und Elcatonin ausgewShlt wird. 



20 



30 



40 



45 



Pharmazeutische Zusarnmensetzungen nach einem der vorhergehenden Anspruche, 

wobei der flussige L5sungsvermitfer Oder Jrigerstoff aus einer isotonrschen wSBrigen Losung besteht, 

die bel einem pH-Wert von 4,0 ± 0,3 gepuffert ist 



6, Pharmazfiutischs Zusarnmensetomgen nach einem der vorhergehenden Anspruche, 
gekennzoichnet durch 

25 das Beinhalten von Methy(-p-Hydroxybenzoaten oder Propyf-p-Hydroxybenzoaten. 

7. Pharmazeutischo Zusarnmensetzungen nach einem der vorhergehenden Anspruche, 
gekennzolchnet durch 

das Beinhalten von Calcitonin in einer Menge von 50 bis 400 \JE. 



Revindications 

1. Compositions phermaceuttques pour radministration intranasal de caldtonines naturefles ou synth^U- 
ques, caracterisees en ce qu'efles confiennent un amino- arida N-«ubstihiB a longue chain e. 

2. Compositions pharmaceutiques selon la revendication 1 , dans lesquelles ie derive d'amino-aclde N-subs- 
titue est choisi parmi lee alkyl-bGtalhes, alkyiamidobetaaies. alkyiimidazclidines, carboxylees, alkylami- 
dopropylbStalhes, aJkyJglycines de formuJe : 

CH-, 
I 3 

? k -tf-CE 7 -C00H 



so O CH, 

ir i 



CH 3 



55 



8 



OCT-28-2002 02:37PM FROM-Kagan Binder 



+651-351-2954 



T-BI9 



P. 084/084 F-780 I 



EP 0 418 697 B1 



O CH, 

H 1 
R-C-NH-CH 2 -CH 2 -CH 2 -N-CH 2 -COOH 



N C8L 
|i I 

R— C-N-CH- CE- -O-CH^ -COOH 
16 | 2 2 Z 

CH-» 
I 

COOH 



20 



R' 

I 

25 R-K-Cfi 2 -COOH 
R» 



30 ofi R fit R* sent des radteaux alkyles en - Q^. 



3, Compositions pharmaceutiques salon la revendication 1 ou 2, dans lesquaUes Pamino-acida N-substftue 
est pr&ent en das concentrations de 2 a 10 mg par ml de solution. 

35 4. Compositions pharmaceutiques salon rune quelccnque doa revendications precedents dans lesquelles 
la cataitonine est cho&ie pa/mi !a caldtanina et felcatonlne da saumon, d'angufllei de pore, et humalnes. 

5, Compositions pharmaceutjqucs selon Tune quetconqua das ravendicafions ppacedantBs, dans lesquelles 
la dfluant ou vehicule Hquide consists en una solution aqueuse isotonique tamponnee a pH 4, O ± 0,3. 

40 6. Compositions pharmaceutiques selon Tuna qualconqua das ravend* cations precedentes, caractarisees 
en ce qi/elles conBennent das p-hydroxybeittoates de methyte ou des p-hydrox/benzoates de propyls. 



7. Compositions pharmaceutiques selon Tune qualconqua des ravendi cations precedentes, caracterisees 
en ca qu'elles conttennentde la caJdtonine a raison de 50 a 400 Ul. 
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